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ABSTRACT —— Background. Cytokine releasing syndrome (CRS) is one of the most serious immune-related ad-
verse events (irAEs) associated with the combination of immune checkpoint inhibitors (ICIs) and chemotherapy.
Early therapeutic intervention is important to prevent a severe outcome. Case. A 72-year-old man underwent sur-
gery for adenocarcinoma of the right lower lobe of the lung. During postoperative follow-up, he developed recur-
rent pleural dissemination. We treated him with nivolumab plus ipilimumab with chemotherapy. He had no major
adverse events. On day 27, he was admitted to the hospital due to dyspnea caused by pleural effusion. After tho-
racic drainage, we performed pleurodesis on him on day 35. He had a persistent high fever from day 38; on day 45,
he developed an impaired consciousness and multiple organ failure. Because CRS was suspected, we treated him
with steroid pulse therapy and tocilizumab, and his symptoms improved. His condition stabilized temporarily, but
he eventually died of pneumocystis pneumonia. Conclusion. During combination therapy with ICIs and chemo-
therapy, clinicians should consider the development of serious irAEs, such as CRS, and treat them promptly and

manage them appropriately.
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Figure 1. Chest X-ray and computed tomography (CT) findings. (A) Before treatment with immune
checkpoint inhibitors and chemotherapy, chest CT shows right pleural effusion and thickening of the
right pleura. (B) On admission, chest CT shows increased right pleural effusion.
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Figure 2. Therapeutic course before and after the onset of cytokine releasing syndrome on day 45.
TAZ/PIPC, tazobactam/piperacillin; BT, body temperature; TCZ, tocilizumab; PSL, prednisolone;
mPSL, methylprednisolone; d, day; Nad, noradrenaline; IPPV, invasive positive pressure ventilation;

HD, hemodialysis; ICU, intensive-care unit.

Table 1.

of Cytokine Releasing Syndrome

Results of Laboratory Examinations Before the Onset

day 38 day 40 day 43 day 45

WBC (/ul) 4900 4300 4200 16500
Neutro (%) 54 28 53 94
Lymph (%) 22 50 23 2.1
RBC (x10%/ul) 324 328 340 347
Hb (mg/dl) 9.6 9.7 99 10.3
Plt (x 10%/ul) 5.0 9.0 155 9.8
Total bilirubin (mg/dl) 0.2 0.2 0.2 1.2
AST (U/]) 17 20 18 151
ALT (U/]) 21 28 33 113
ALP (IFCC) (U/]) 82 73 82 91
LDH (IFCC) (U/]) 169 175 167 712
v-GTP (U/)) 65 63 62 104
CK (U/]) 22 26 22 77
BUN (mg/dl) 104 12.3 12.6 409
Cr mg/dl 0.76 0.67 0.81 3.77
Na (mEq/]) 141 141 140 139
Cl (mEq/1) 104 104 102 103
K (mEq/I) 33 34 38 5.3
CRP (mg/dl) 0.83 385 434 16.10
Ferritin (ng/ml) [39.4-340] 628 582 524 5480
IL-6 (pg/ml) [<7.0] 20.8 429 745 1740
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Figure 3. White blood cell (WBC), platelet (Plt), aspartate aminotransferase (AST)/alanine aminotransferase (ALT),
lactate dehydrogenase (LDH), creatinine (Cr), Ferritin, C reactive protein (CRP), and interleukin (IL)-6 values during
the disease course. Normal ranges are indicated in green. Treatment with methylprednisolone pulse is indicated in

red. Treatment with tocilizumab is indicated by gray arrowheads.

Figure 4. Chest computed tomography findings
on day 63. Diffuse ground-glass opacities extending
into both lungs with thickening of the interlobular

septal wall.
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